Formation of dermatan sulfate by cultured human skin fibroblasts. Effects of sulfate concentration on proportions of dermatan/chondroitin.
[3H,35S]Dermatan/chondroitin sulfate glycosaminoglycans produced during culture of fibroblasts in medium containing varying concentrations of sulfate were tested for their susceptibility to chondroitin ABC lyase and chondroitin AC lyase. Chondroitin ABC lyase completely degraded [3H]hexosamine-labeled and [35S] sulfate-labeled dermatan/chondroitin sulfate to disaccharides. Chondroitin AC lyase treatment of the labeled glycosaminoglycans produced different results. With this enzyme, dermatan/chondroitin sulfate formed at high concentrations of sulfate yielded small glycosaminoglycans and larger oligosaccharides but almost no disaccharide. This indicated that the dermatan/chondroitin sulfate co-polymer contained mostly iduronic acid with only an occasional glucuronic acid. As the medium sulfate concentration was progressively lowered, there was a concomitant increase in the susceptibility to degradation by chondroitin AC lyase. Thus, the labeled glycosaminoglycans formed at the lowest concentration of sulfate yielded small oligosaccharides including substantial amounts of disaccharide. The smaller chondroitin AC lyase-resistant [3H,35S]dermatan/chondroitin sulfate oligosaccharides were analyzed by gel filtration. Results indicated that, in general, the iduronic acid-containing disaccharide residues present in the undersulfated [3H,35S]glycosaminoglycan were sulfated, whereas the glucuronic acid-containing disaccharide residues were non-sulfated. This work confirms earlier reports that there is a relationship between epimerization and sulfation. Moreover, it demonstrates that medium sulfate concentration is critical in determining the proportions of dermatan to chondroitin (iduronic/glucuronic acid) produced by cultured cells.